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(54) METHOD FOR MANUFACTURING FRICTION PLATE SUPPORTING RING FOR 
AUTOMATIC TRANSMISSION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve such a problem 



manufacturing the supporting ring such that a circular 
ring shape blank is prepared and the outer surface of the 
blank is machined by a gear cutting method using a 

pinion cutter which has a pitch circle having a diameter equal to the pitch circle of the 
engaging projections to be formed on the outer surface of the blank and has such reversed 
undulations on the pitch circle that mate with the engaging projections to be arranged on the 
supporting ring. 



LEGAL STATUS 
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that a supporting ring for supporting a friction plate 
composing an one-way clutch of an automatic 
transmission is not easily manufactured because the 
supporting ring has a hard inner surface necessary for 
the one-way clutch and complicated engaging 
projections on its outer surface for engaging with the 
friction plate so as to axially move, and further the 
supporting ring itself is to be machined after hardening 
by heat treatment. 

SOLUTION: The above problem can be solved by 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the file plate support ring for automatic transmissions which 
carries out gear cutting and which prepares a circular ring-like material, has the pitch circle of the 
engagement projection in which the external surface of the material should be established outside, and 
the pitch circle of the diameter of said, and is formed on the pitch circle with the gear shaper cutter in 
which the engagement projection of the shaft orientations which should be prepared in a support ring, 
and the irregularity of the reverse form where it corresponds were formed. 

[Claim 2] The manufacture approach of the file plate support ring for automatic transmissions which 
uses it in claim 1 as a material of said support ring which carried out the shape of a circular ring, 
carrying out RF selective quenching only of the inner skin, and hardening it although the temper was 
carried out by quenching and tempering. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach for manufacturing what 
prepared said engagement projection in the hoop direction with the irregular pitch especially about the 
support ring which prepared the engagement projection in the periphery edge in order to hold the file 
plate of the automatic transmission for automobiles. 
[0002] 

[Description of the Prior Art] Generally, in the automatic transmission for automobiles, the engagement 
projection for holding a file plate is prepared in a periphery edge, and the support ring by which said 
engagement projection has been arranged in pitches [ hoop direction ] on the periphery edge is used 
commonly. 

[0003] Since the cutter of a major diameter and a large-sized gear cutting machine are needed although 
gear cutting of the engagement projection can be carried out and it can also be manufactured with a gear 
shaper cutter in order to manufacture this support ring, the processing method for deleting the 
unnecessary section in accordance with shaft orientations is general with the plain milling cutter or the 
broaching machine conventionally about the peripheral face of the material which carried out annular. 
That is, between the engagement projections adjoined and formed by the plain milling cutter or the 
broaching machine is deleted using a milling cutter or a broach, and it is being begun to delete an 
engagement projection. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when it was going to manufacture in recent years 
what has arranged the engagement projection formed in the peripheral face of a support ring to the 
irregular pitch by the conventional cutting approach, several sets of the machine tools furnished with 
several sorts of milling cutters or a broach with different width of face needed to be prepared. Therefore, 
it will be necessary to prepare many machine tools and also, the process for detaching and attaching a 
work piece increased, floor to floor time became long and there was fault which skyrockets processing 
cost remarkably. 
[0005] 

[Means for Solving the Problem] The above-mentioned technical problem prepares a circular ring-like 
material, has the pitch circle of the engagement projection in which the external surface of the material 
should be established outside, and the pitch circle of the diameter of said, and is solved by carrying out 
gear cutting and forming on the pitch circle, with the gear shaper cutter in which the engagement 
projection of the shaft orientations which should be prepared in a support ring, and the irregularity of the 
reverse form where it corresponds were formed. There, as a material of said support ring which carried 
out the shape of a circular ring, although the temper was carried out by quenching and tempering, it is 
desirable to use it, carrying out RF selective quenching only of the inner skin, and hardening it. 
[0006] 

[Function] When the material external surface of the support ring which carried out the shape of a 
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circular ring was cut with the gear shaper cutter and a gear shaper cutter rotates one time, the 
engagement projection of an irregular pitch is formed in the external surface of a material, the external 
surface which the material which forms a support ring is all quenched, and the inside which makes some 
one way clutches is held at a high degree of hardness, and supports a file plate — temper processing ~ 
processing — possible - and a file plate - getting used - I ~ disagreeable — ** it becomes a low 
degree of hardness. 
[0007] 

[The mode of implementation of invention] Hereafter, one gestalt of operation of the invention in this 
application is explained. Among drawing 1 and drawing 2 , ten are the important section of the 
automatic transmission for automobiles, and are equipped with the epicyclic gear drive (not shown) 
using the support ring 1 1 of the file plate concerning this invention. An automatic transmission 10 has 
the output gearing 13 supported pivotable on the input shaft 12 as everyone knows. Outer 14a of a roller 
bearing 14 is supported by the output gearing's 13 boss section, and the friction brake 20 of the multi- 
plate type connected with the planet gear which is not illustrated while making some one way clutches 
15 on the outer 14a is supported. 

[0008] An one way clutch 15 is the so-called sprag clutch which is prepared between said support rings 
1 1 which act as an inner ring of spiral wound gasket 16 and an outer ring of spiral wound gasket, and 
has the sprag 19 held by the retainer 18. Said outer ring of spiral wound gasket 1 1 is supporting the 
rotation side file plate 21 of friction brake 20 again. 

[0009] The rotation side file plate 21 is pinched by the inhibition side file plate 23 stopped at the change 
gear case 22 side, is pressed by the oil hydraulic cylinder 24 and controls said rotation side file plate 21 . 
In this way, when the rotation side file plate 21 is controlled by the oil hydraulic cylinder 24, said planet 
gear which stands in a row in this as usual is locked, and if released, an outer ring of spiral wound gasket 
1 1 will rotate. In addition, there are no automatic transmission 10 and great difference with the above 
conventionally well-known configuration. 

[0010] Said support ring 1 1 which starts the invention in this application by **** is making the outer 
ring of spiral wound gasket of said one way clutch 15 while supporting the rotation side file plate 21. As 
for the quality of the material of the support ring 1 1 , an inside the hard and precise round shape for 
which it is used by high-carbon steel, quenching and which said sprag 19 contacts Then, nothing, While 
considering as the martensitic structure which has the hardness before and behind 60 (Hrc60) by the C 
scale weighting of Rockwell hardness with RF quenching Outside the engagement projection 25 for 
supporting the rotation side file plate 21 is formed, and this part is changed into the condition of the 
temper having been carried out before and after Hrc30, and having become sorbite, and has increased 
shock resistance. Specifically, the quality of the material was successful using S55C. 25a is the pitch 
circle of the engagement projection 25. 

[001 1] Two or more engagement projections 25 made to project in the radiation direction from annular 
body 1 la which makes the support ring 1 1 are arranged by the engagement projection 25 with the 
irregular pitch, i.e., spacing which is not uniform around the axis of the support ring 1 1, so that clearly 
from drawing 1 . 

[0012] Each engagement projection 25 has the top face 27 which made it the shape of comparatively flat 
radii which carries out an abbreviation rectangular cross while having the press sides 26 and 26 in it and 
parallel on both sides of a center line C at both sides, as drawing 5 shows. In addition, a center line C is 
a line which connects the axial center of the support ring 1 1 , and the axis of the cutter 30 mentioned 
later. 28 is angular surface picking prepared in order to make easy installation of the rotation side file 
plate 21. The flat notch sides 29 and 29 which cut in the direction which intersects perpendicularly with 
a center line C, and were made by lacking in it are established in the part connected with the root of the 
engagement projection 25 at the peripheral face of said body 11a, and interference with the rotation side 
file plate 21 is prevented. 

[0013] Next, the cutter 30 for gear cutting which is beginning to delete this engagement projection 25 
and is made is explained. A cutter 30 is the so-called gear shaper cutter of the gearing form which had 
tooth form 32 in the peripheral face as drawing 3 and drawing 4 showed, and the mounting hole 31 for 
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attaching in the shaft of the gear cutting machine which is not illustrated to a core is formed. In this 
embodiment, said pitch circle 25a and pitch circle 32a of a cutter 30 are formed in the diameter of said. 
33 is a slit for baffles, is prepared in the rear face of a cutter 30, and is engaged to the spindle of a gear 
cutting machine. 

[0014] The irregularity by tooth form 32 and the unevenness by the engagement projection 25 formed in 
the peripheral face of said support ring 1 1 are formed in the so-called reverse form where receipts and 
payments became reverse when the support ring 1 1 and a cutter 30 roll mutually on said pitch circle 25a 
and 32a, as drawing 5 shows. 

[0015] The tooth form 32 formed in said reverse form has the engagement projection 25 and the 
corresponding hollow 34. By being located in the base 35 and both ends of the shape of radii 
corresponding to said top face 27, the corner 36 corresponding to said angular surface picking 28 is 
formed, and a hollow 34 has further the side attachment wall 37 which consists of a press side 26 and a 
corresponding involute curve so that clearly from drawing 5 . The projected part 38 of the flat triangle 
extended from the edge of a hollow 34 to the side forms said notch sides 29 and 29. It has contributed 
that that it becomes possible to use the tooth form 32 of such a complicated configuration made the pitch 
circles 25a and 32a of the support ring 1 1 and a cutter 30 the diameter of said. 

[0016] as mentioned above, this operative condition — the cutter 30 which starts like — the pitch circle of 
the support ring 1 1 and the diameter of said — with — **** — since it is made, if a material with pitch 
circle 25a of ****** is attached and processed using a gear cutting machine — that peripheral face ~ on 
the way — unevenness contrary to the irregularity of the tooth form 32 formed in the periphery of a 
cutter 30 begins to be deleted, without needing the actuation which comes out, and detaches and attaches 
a material. At this time, since the projected part 38 by the side of a cutter 30 is low as compared with 
width of face, the roll off formed in the support ring 1 1 serves as the superficial notch side 29, and there 
are little damage and wear of a cutter 30. 
[0017] 

[Effect of the Invention] According to invention of claim 1, cutting of the periphery edge of the support 
ring which carried out the complicated configuration can be correctly carried out by making into ****** 
the pitch circle of a support ring and the pitch circle of a cutter which should be processed. According to 
invention of claim 2, by carrying out a temper, cutting also of the support ring which has a hard clutch 
side in an inside becomes possible, and a peripheral face can carry out cutting of the periphery edge of 
the support ring which carried out the complicated configuration correctly. There is which effectiveness. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 4] 
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(54) METHOD FOR MANUFACTURING FRICTION PLATE SUPPORTING RING FOR AUTOMATIC TRANSMISSION 

(57)Abstract 

PROBLEM TO BE SOLVED: To solve such a problem that a supporting ring for 
supporting a friction plate composing an one-way clutch of an automatic transmission is 
not easily manufactured because the supporting ring has a hard inner surface necessary 
for the one-way clutch and complicated engaging projections on its outer surface for 
engaging with the friction plate so as to axially move, and further the supporting ring 
itself is to be machined after hardening by heat treatment 

SOLUTION: The above problem can be solved by manufacturing the supporting ring such 
that a circular ring shape blank is prepared and the outer surface of the blank is 
machined by a gear cutting method using a pinion cutter which has a pitch circle having 
a diameter equal to the pitch circle of the engaging projections to be formed on the 
outer surface of the blank and has such reversed undulations on the pitch circle that 
mate with the engaging projections to be arranged on the supporting ring. 
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